Angiotensin II stimulation of vascular smooth muscle cells. Secondary signalling mechanisms.
Activation of vascular smooth muscle by angiotensin II results in the phospholipase C-mediated generation of two second messengers, inositol trisphosphate (IP3) and diacylglycerol (DG). IP3 is responsible for mobilizing calcium from endoplasmic reticulum whereas DG activates protein kinase C and ultimately Na+/H+ exchange, leading to intracellular alkalinization. The IP3/calcium signal is transient, most likely serving to initiate calcium-mediated events leading to contraction, and is attenuated by activation of protein kinase C. DG formation/protein kinase C activation is sustained and may be enhanced by the concurrent intracellular alkalinization. The delay in induction of the sustained response appears to be related to cellular processing of the angiotensin II-receptor complex. Phospholipase C activity is also modulated by a cholera toxin-sensitive, pertussis toxin-insensitive guanine nucleotide regulatory protein. This guanine nucleotide regulatory protein, movement of the receptor-ligand complex, and the signals generated by the two second messengers, IP3 and DG, interact in a complex manner to cause an integrated response of vascular smooth muscle to angiotensin II stimulation.